mission to on campus and distant students.
Several questions are asked in this review of TEL: • What is the market for TEL? • What educational media is most effective? • What resources are needed for TEL? • What is the purpose of TEL in occupational and environmental health nursing education? Answers to these questions will better prepare educators and educational institutions in the development and delivery of TEL programs for occupational and environmental health nurses.
BACKGROUND: A CHANGE IN THE POWER STRUCTURE OF WORK
The power structure of work has changed throughout history, as have the competencies necessary for occupational and environmental health nursing practice. The earliest workers relied on physical power to perform the daily tasks of hunting and gathering to survive and probably could have used the assistance of an occupational and environmental health nurse as they encountered multiple hazards along the way. However, as the meaning of work changed and people became less nomadic, they turned to other sources of power. An agrarian economy demanded the use of horsepower to create enough food products to support a growing population. Hazards were apparent as the bulk power of horses was compared with that of the agricultural worker. Between 1750 and 1850 the Industrial Revolution created a new demand for power as energy to keep factories humming. This was the era in which nurses such as Betty Moulder (1888) and Ada Mayo Stewart (1889) began the practice of occupational health nursing with the application of skills to pro-Ongoing digitization ofworker health records results in nurses no longer writing in paper charts but using computers to record and communicate.
mote health, prevent disease and injury, and protect workers from environmental hazards. As occupational and environmental health nurses entered the 1900s, the structure of work changed again. The Industrial Revolution gave way to a Service Revolution, marked by growth in computer technology. In 1997, the industries ranked by the Bureau of Census as having the highest percentage of employees working with computers were service related (U.S. Census Bureau, 1997) . Information became power, and data were inserted between the worker and the product. The informatics age was born and with it the need for occupational and environmental health nurses to integrate a new set of competencies into their practice .
As shifts in power continue to occur in all types of work, the methods of nursing practice become more intricate. Computer technologies provide the means for more rapid exchange of health information to consumers. Ongoing digitization of worker health records results in nurses no longer writing in paper charts but using computers to record and communicate. Communications technology, such as e-mail, fax machines, and voice mail, contributes to what some authors call the "death of distance." In 1997, 57 million Americans ages 3 years and older (22.2%) used the Internet (U.S. Census Bureau, 1997) . With this growth in the use of the Internet, millions of people can now live, work, and go to school anywhere.
The U.S. Bureau of Labor Statistics (1999) indicated between 1990 and 1997, the percentage of households owning computers increased from 15% to 35%, and the amount spent by the average household on computers and associated hardware more than tripled. However, the ownership rate and change during the period varied by education . In 1997, 22.5% of high school graduates, 56.2% of college graduates , and 65.6% of individuals who attended graduate school owned computers, compared to less than 12% of households headed by an individual who did not graduate from high school (U.S. Bureau of Labor Statistics, 1999) .
Need for graduate education in occupational and environmental health nursing was assessed in 1994 via a questionnaire survey (Olson, 1997) of a 40% random sample of members of the American Association of Occupational Health Nurses (AAOHN) in Minnesota, Missouri, North Dakota, South Dakota, Kansas, Nebraska, Wisconsin, and Iowa. Results indicated 22% of respondents were interested in obtaining a master's degree as an occupational health nurse specialist. Yet, of those interested, 78% would not relocate to within commuting distance of the campus to obtain the degree. Thus, the traditional on campus option became unavailable for many potential students. During the 5 year competitive grant renewal process for 1997 to 2002 of the Education and Research Center serving the occupational and environmental health nurses of the surveyed states, the peer reviewers noted:
An area of concern to the reviewers, but a problem not limited to this region, is the difficulty recruiting full time students and the inability for many potential students to relocate for purposes of graduate education (Special Emphasis Panel, 1997).
One strategy for decreasing the barriers to higher education and for increasing the competency and performance of the occupational and environmental health nurse in the information age is TEL. Technology enhanced learning encompasses the variety of technologies employed in the teaching and learning activities of presentation , interaction , and transmission to on campus and distant students. According to Duin (1998) :
As resident learners participate in globallistservs, we prepare them for a global economy; as we direct students to international experts to respond to their questions, we collaborate with distant sources of experience; as learners access far more web sites than journals, they value information immediacy over a publish or perish tradition...we sense an urgent need for students, faculty, and administrators-for all of us...to view technology enhanced learning as a culture of learning, an experience dependent on content, collaboration, communication, critical thinking, and community.
DEVELOPMENT OF TEL
Traditionally occupational and environmental health education has been centered in colleges, universities, and academic centers. The mission of the state land grant colleges and universities reflects their values and is summarized best by the Kellogg President's Commission of the National Association of State Universities and Land-Grant Colleges (1996) :
Justin Morrill intended our institutions to provide a practical education , not a classical ideal. He was determined to broaden access beyond a narrow elite.... He wanted graduates prepared not simply for a life of leisure of the professions, but for the profession of life itself.
The question remains whether professions such as occupational and environmental health nursing will be prepared for life in the 21st century?
Educational institutions are being challenged to remain competitive in this global environment. Some have estimated that higher education currently is where business was 15 years ago in terms of integration of computer technology within the industry (Hairston, 1996) . The 1997 National Survey of Information Technology in Higher Education, now in its eighth year, is based on data provided by officials at 605 2 to 4 year colleges and universities across the United States. The 1997 survey revealed almost one third (33%) of all college courses make use of e-mail, up from 25% in 1996 and 8% in 1994. 1\venty five percent of all classes draw on resources available on the Internet, compared to 15% in 1996. In 1997,40% of respondents reported having some type of computer instruction or information technology (IT) competency requirements for all undergraduates, up from 33% in 1996 (Green, 1997) . Between the fall of 1994 and 1997, Internet access in public schools increased from 35% to 78% (National Center for Education Statistics, 1999) .
The very structure of higher education is being challenged. Online universities (e.g., NewPromi se.com at http://www.caso.com). networks of providers, listings of online courses (e.g., World Lecture Hall at http://www.utexas.edu/world/lecture/index.html), as well as virtual extensions of traditional campuses (e.g., The Minnesota Virtual University at http://www.mnvu.orgf) currently are available for credited learning opportunities. Competency based credentialing also is provided online from sources such as the Western Governors University (http ://www.wgu.edu), a collaborative effort involving dozens of states, territories , higher education institutions, and corporation s. New structures for teaching and learning are not limited to traditional institutions but incorporate a diverse competition of providers in business, education, and government. J.J. Duderstadt, President Emeritus and University Professor of Science and Engineering at the University of Michigan, summarized the challenge to higher education, "The challenge of change before us should be viewed not as a threat but as an opportunity for a renewal, perhaps even a renaissance in higher education" (Blustain, 1998) .
What Is the Market for TEL?
Educational institutions are identifying student markets that increase the demand for access to education through TEL. These new students are not the traditional 18 to 22 year old full time students working toward a degree. The National Center for Education Statistics (1999) reported 40.2% of the United States population or 76 million adults are participating in learning activities yearly, and approximately 39.5 million adults undertook work related learning in the previous year, with 65% corporate sponsorship (data for year ending December 31, 1995) . New open market rules exist in which competition for educational delivery is not limited by city, state, or region. The competition is global (Dolence, 1996) .
The market traditionally has been segmented between resident and distance students, with discussion of delivery of educational opportunities through technology. Russell (1998) examined the literature since 1928. He extracted results of numerous studies and concluded that in teaching and learning "no matter how it is produced, how it is delivered, whether or not it is interactive, low tech or high tech, students learn equally well with each technology and learn as well as their on campus, face to face counterparts" (Russell, 1992) .
Determining the usefulness of computer assisted instruction (CAl) for the health care provider market, Jelovsek (1993) reviewed all the reports of clinical trials in APRIL 2000, VOL. 48, NO.4 New structures for teaching and learning are not limited to traditional institutions but incorporate a diverse competition of providers in business, education, and government. health care (1966 to 1992) in which subjects had been assigned randomly to one of two or more educational interventions, including CAL They found 49 clinical trials in which CAl was examined in relation to cognitive outcome, behavior, or learning theory. All the articles were concerned with the effectiveness of CAl, whether they measured knowledge retention (primarily short term), changes in behavior, the time needed for CAl compared with other methods of instruction, or the study participants' attitudes toward CAL Students exposed to CAl scored as well or better than their counterparts in all but one study. One randomized trial specific to occupational and environmental health (Breznitz, 1992) reported there were few significant differences between use of the CAl program and the lecture in occupational lung disease, with the few differences favoring the CAl program. Jelovsek (1993) concluded: "CAl is a legitimate method of instruction for health care providers, equal to other usual types of teaching in terms of learning and time involvement." However, one of the criticisms of many of the studies reviewed for TEL in health provider education is the influence of confounding factors. Lyon (1991) compared CAl with face to face instruction of medical students controlling for three major confounding factors: • Investment of more time in developing the computer program than the material used in the control group. • Use of different instructional material in the groups being compared. • Novelty effects of computer programs.
They found the CAl group completed their cases in 43% less time than the control group. No significant difference was found in the proficiency of the two groups' application of learning in patient work ups, reinforcing the application of TEL for health provider education.
Billings (1997) reviewed literature from 1966 to 1992 for the application of TEL in nursing education. Twenty-eight research based articles were found including II reporting on television based instruction, 8 on print based instruction, 2 on audio delivery systems, 2 on computer conferencing, and 5 on a mix of delivery systems. Six of the articles also were from countries other than the United States (i.e., Canada, Great Britain, Australia, New Zealand). The research indicated that "regardless of the delivery system, learning outcomes are generally equivalent when distance education is compared with traditional classroom instruction" (Billings, 1997) Academic achievement, as measured by lesson and course grades, has not been shown to be different and in some instances may be improved. Other
Continued reevaluation and cost justification ofresidential continuing education services in relation to declining anendance panerns require exploration ofalternative educational access.
learning outcomes such as learner satisfaction and socialization also have been positive when TEL is used in nursing education. The employee/employer training market in occupational and environmental health was investigated for TEL opportunities by Hudock (1994) who noted that approximately 200 separate instances exist in which some training of employers or employees is recommended by law. Hudock (1994) concluded interactive multimedia training, in which the trainee has some influence over the path of training, actually reduces the training time required. Hudock (1994) estimated learning occurred at a 38% to 70% faster rate than with classroom instruction and course content was mastered 60% more quickly. Trainees also increased their understanding by more than 50%, with 25% to 50% higher content retention and 50% to 60% greater consistency in content understanding in the TEL courses.
Occupational and environmental health nurses provide an additional market for TEL. Continued reevaluation and cost justification of residential continuing education (CE) services in relation to declining attendance patterns require exploration of alternative educational access. Declining attendance results from factors such as decreasing financial resources, time available for travel, role changes, and mergers. Carlton (1997) suggested education is becoming more accessible and less expensive through technology assisted modalities. Examples include Healthcare Education Learning and Information Exchange sponsored by Glaxo Wellcome offering online CE (http://www.helix.com) which offers a variety of online services for health care professionals. The American Nurses Association (http://ana.org) also provides access to discussion forums and the AAOHN (http://www.aaohn.org) provides informational links and CE modules online. Advanced practice nurses also can access resources on the Internet, such as the New Hampshire Nurse Practitioner Association (http://www.npweb.org) and the American College of Nurse Practitioners (http://www.nurse.org/acnp).
An Internet search by Carlton (1997) revealed thousands of entries under "nursing and continuing education." Providing CE online has been shown to be effective as reported by Neafsey (1997) in a survey of 27 advanced practice nurses. Subjects were tested on a five contact hour home study CAl program in pharmacokinetics. Results showed significant gains in knowledge and self efficacy with large effect sizes, as measured by pre/post instruments. Respondents cited the convenience; organization and simplicity of use; graphic animations; and interactive question sequences as advantages of the program.
Which Educational Media Are Most Effective?
According to Threlkeld's (1994) review of research in distance education, hundreds of media comparison studies have been performed, and the results have been uniform: "the instructional medium doesn't appear to make any important difference in student achievement, attitudes, and retention." However, a medley of technology enhanced media exists:
• CAlor computer based instruction (CBI A 1996 survey of a random sample of all National League for Nursing (NLN) accredited nursing programs in the United States conducted by Carty (1998) revealed CAl is the most prevalent educational application used almost universally among NLN accredited schools of nursing. Moreover, a large majority of those programs using CAl required it for undergraduates. More than half (61%) use some form of interactive video, and 71% require it of the undergraduate curriculum. Respondents reported less use of testing applications (55%) and CD ROM (52%). However, programs were less likely to require educational applications in the graduate programs.
A meta analysis by Cohen (1994) reviewed achievement effects such as long term retention, time to learn, attitudes toward content, instructional method and computers, and which features of the evaluation studies related to effect size for types of CBI. Studies of diploma, baccalaureate, and CE programs in nursing were selected if they measured student outcomes in CBI and conventional teaching formats. In addition, they were free from major methodological flaws such as treatment and control groups having different aptitudes. Twenty-nine studies met all criteria. Calculation of an effect size was defined as the difference between the mean scores of the experimental and control groups divided by the standard deviation of the control group. Cohen (1994) found, on average, CBI made a moderate contribution to the effectiveness of teaching (effect size of .45). However,certain features of CBI show large positive effects (> .80). These features provide a basis for targeting technology enhancement.
Large positive effects were found for interactive video applications in five studies (1.17). On average, the CBI student scored in the 88th percentile of conventionally taught students. This supports earlier meta analysis that the "real educational advantage of computers was in the more enriched applications (rather than just drill and practice and tutoring) such as simulated real life scenarios which can provide students with clinical experiences in non threatening settings" (Cohen, 1994) . Two of these studies with large effect sizes of > 2.0 (Fishman, 1984; Rickelman, 1988 ) used interactive video systems to simulate clinical settings and required students to respond to specific situations. Students received immediate computer feedback and an option to review portions of the CBI modules.
Other factors that contribute to the effectiveness of technology enhanced media include quality of the product and student involvement. Quality of the software programs used in CAl must facilitate learning, spark interest, and motivate (Khoiny, 1995) . Negative attitudes toward CAl have been attributed to lack of feedback on incorrect answers, lack of control, and lack of intellectual stimulation of the programs (Brudenell, 1990; Day, 1987) . Brudenell (1990) also reported lack of orientation to the use of the computer and program as possible reasons for students' negative attitudes toward CAL Maximizing student control can be accomplished by allowing the student to interact with the program at several points with decisions such as advance, quit, repeat, and review (Duin, 1988; Reigeluth, 1989) .
Lowdermilk (1991) noted student frustration in CAl was caused by loss of time resulting from the long distance to the computer lab and unavailability of the computer or software program when needed. Accessibility of the software programs and procedures also may be related to use orientation (Brudenell, 1990) , thus creating students' negative attitude s toward TEL opportunities. It is crucial for educators to provide an orientation for students related to using the media. Equally important is having a knowledgeable resource person available. Several authors (Billings, 1989; Clarke, 1991; Jacobson, 1989) have reported that individuals with hands on computer knowledge and experience show less computer anxiety than those without. Thus, it is assumed that by providing adequate computer instruction and experience with computers in the curriculum , students could become less anxious about computers. Consequently, they could develop a more positive attitude toward CAL Student access to computer terminals probably is best resolved by students ' having personal or laptop computers.
Characteristics of learners may influence the effectiveness of TEL media. However, few well designed studies have tested specific characteristics. One early study by Benedict (1989) investigated the effect of brain hemisphere dominance on learning by CAl and traditional lecture method. Using the Wagner Preference Inventory tool, 100 subjects were divided into two groups equally representing gender and hemisphere dominance. The same content was given to one group through lecture and to the other group through CAl. The analysis revealed students with right brain dominance (i.e., visual learners) scored higher in the CAl group, and students with left hemisphere dominance (i.e., auditory learners) scored higher in the lecture group. Russell (1990) and Wiley (1983) investigated other learner attributes. Student preference for guidance or structure and self directed learning readiness were found APRIL 2000, VOL. 48. NO.4 
It is assumed that by providing adequate computer instruction and experience with computers in the curriculum, students could become less anxious about computers.
Consequently, they could develop a more positive attitude toward computer assisted instruction.
by both authors to have an inverse relationship. However, the researchers were unable to predict achievement in the learning units tested.
Also influencing the type and effectiveness of TEL media are characteristics of the instructor. A study by Gehlauf (1991) examined the instructional techniques contributing to effective experiences with interactive television (lTV), relating it is not enough to "build the technical systems and turn instructors loose." Surveys were mailed to 25 Ohio University faculty members who had taught at least one lTV course (60% response rate). Results indicated instructors believe there is a strong need for a training program for faculty teaching lTV (mean = 4.33, scale of 1 = strongly disagree to 5 = strongly agree). The overriding theme related to what an instructor should and should not do in lTV was "be prepared and encourage classroom interaction." Specific suggestions included: • Learn the names of remote students. • Review audio and visual material used for quality. • Have hand out materials prepared ahead of time.
• Beware of reduced mobility due to camera ranges. • Be familiar with the equipment. • Provide student orientation to lTV. Betts (1998) surveyed the faculty at George Washington University (GWU) in Washington, DC to ask what factors influenced them to participate or not participate in distance education. Of the 1,001 faculty surveyed 532 responded, and seven of eight deans responded (54% response rate). Sixteen percent of the respondents were identified as distance education participants, primarily professors and assistant professors, who taught credit courses to students at the master's and doctoral levels on campus. Faculty who were age 45 and older and faculty in nontenure accruing positions were found to be the most active in distance education at GWU. Intrinsic factors such as intellectual challenge, personal motivation to use the technology, ability to reach new audiences that cannot attend classes on campus, and opportunity to develop new ideas positively influenced faculty participation. Inhibiting factors such as lack of release time, lack of technology support provided by the institution, concern about faculty workload, and lack of grants for materials and expenses negatively influenced faculty participation and had a Although multiple types ofmedia are available for use in educational environments, the resources needed to integrate these technologies remain a challenge.
greater negative effect than the deans had perceived. However, extrinsic factors such as credit toward promotion and tenure, recognition and awards, merit pay, and royalties on copyrighted materials did not significantly influence faculty participation (Betts, 1998) . As a form of CAl, web based learning is growing faster than any other instructional technology (Green, 1997) . The World Wide Web (WWW) is used to exchange information rapidly between students and instructors and provide access to resources from around the world. The WWW popularity is based on its reputation of convenience, flexible access, and availability of current information. However, each of these demands close examination (Reeves, 1997) . A study by Thomson (1998) at Penn State University queried students about course content, expectations, and use of the WWW. Findings indicated freshmen's access to and knowledge of computers is increasing. Of the 142 students surveyed in the fall of 1996, 57% owned computers, and of those who owned computers, 46% were connected to the Internet (Thomson, 1998) . Among the two thirds of students who owned computers in fall 1997, 72% indicated their computers were connected to the Internet, and 75% of students already used computers at least once a day (Thomson, 1998) . Forty-five percent stated they used the WWW for class assignments.
When asked what they liked most about using the WWW, two thirds of students expressed they liked its convenience and abundance of information (Thomson, 1998) . When asked about the reliability of WWW based information, 57% of 142 students said they considered the source to determine if information was credible.
Amann (1994) discussed several Internet benefits for occupational health nurses such as ability to expand their knowledge base and scope of practice and the opportunity to communicate with a wide variety of people and databases. Arnold (1996) further explored the applications and advantages of computer mediated communications on the WWW for occupational health nurses. Of the 143 questionnaires distributed to Ontario Occupational Health Nursing Association members in two regions, 46% were returned. Of these respondents, 90.8% had access to a personal computer (26.7% at home, 28.3% at work, 45% both). Ninety percent used IBM and clones, and 10% used Macintosh. Of the respondents, 49% had accessed CE via distance delivery modality in the past 12 months.
What Resources Are Needed for TEL?
Although multiple types of media are available for use in educational environments, the resources needed to 180 integrate these technologies remain a challenge. The 1997 National Survey of Information Technology in Higher Education (Green, 1997) showed the increased use of IT in instruction and the growing numbers of campuses imposing IT requirements on students. Despite this, survey respondents, typically the chief academic computing officer, continued to identify "assisting faculty integrate IT into instruction" and "providing adequate user support" as the top IT challenges confronting their institutions (605 colleges) . Almost one third (29.6%, up from 27.3% in 1996) cited "instructional integration" as the top IT challenge, while another one fourth identified "user support." Technology costs also were a growing concern for institutions because one fifth of the survey respondents (20.4%, up from 17.4% in 1996) identified "financing the replacement of aging hardware and software" as the most pressing IT issue for their campus.
The availability of funds to support personnel for technology enhanced activities generally are lacking. In the study of NLN accredited nursing programs (Carty, 1998) , the mean amount devoted to personnel for computer technology operations in fiscal year 1996 was $8,343, with baccalaureate programs reporting an average of $13,879 and associate and diploma programs allotting approximately $4,200.
As one mechanism to control costs, many institutions have decided to support only one software product in key application categories (Green, 1997) . More than half of the respondents reported a campus standard. Microsoft products (Microsoft Corporation, Redmont, Washington) dominated among campuses for word processing software (Microsoft Word = 47.3 %), software suites (Microsoft Office = 60%), and WWW browsers (Netscape Navigator = 56.1%) (Netscape World Headquarters , Mountain View, California). The type of software used was dependent on many factors. The primary factor was institution and hardware capabilities support. Excellent analyses of software options are available, such as Kirkpatrick (1996) for test development software and New Media (http://newmedia.com), which publishes comparison charts on many development tools.
Software and hardware are essential resources, but it is still human resources that often pose the greatest challenge. The multidisciplinary team approach to development and integration of TEL is mentioned by Mooney (1997) from the University of Liverpool. The researchers identified essential members and functions of two TEL teams. The production team includes: • A specialist in education to establish educational process. • A content specialist to identify the information content (e.g., key references, core information, self assessment questions). • A specialist in computer science to design and develop technology enhanced materials and manage the development team responsible for the electronic production. The design team is responsible for the specification of the screen layout, such as (Mooney, 1997):
• Interfacing design to produce screen designs and methods of navigation, and to arrange the information on the screen. • Illustrating and animating to produce the graphical elements. • Producing audio and visual content which converts sound and video clips into digital format, • Programming or writing the computer program to control the CAl package (i.e., the code enables the package to work by defining what actions are taken when certain events occur). • Testing to check if the package functions correctly, and checking the flow for readability and technological smoothness. • Managing the plan, schedule, communications, and finances for the project. Duguid (1995) also discussed the need for a multidisciplinary team approach in the design of CAl packages by the medical faculty at Aberdeen University, United Kingdom. In response to the 1993 document of the General Medical Council entitled, Tomorrow's Doctors, recommendations were made for TEL with the aim of reducing the burden of factual information imposed on medical students, promoting student self learning, and improving effectiveness. Duguid's (1995) experience working in a team decreased the development to delivery time ratio needed (i.e., 114:1 for basic program), in contrast to those suggested by commercial developers (i.e., 117 to 228: 1 for basic program). However, Duguid (1995) concluded development of this type of TEL is expensive in man hours for both the content specialist and the design team.
A 1994 study (Reinhardt, 1995) also estimated that, on average, 228 hours of development time are needed to produce 1 hour of CAl courses at a cost of more than $20,000. Just as time estimates change depending on the TEL package developed, so does the estimate of cost. Cost can only be estimated after a specific design plan has been developed. Hardin (1997) described the three Cs of estimating costs as complexity, cooperation, and constraints. According to Hardin (1997) , "Generally speaking, the less the complexity, the higher the cooperation of key players, and the fewer the constraints, the less expensive the project will be; the converse is also true."
Financial resources are an issue for many programs striving to integrate TEL into their curricula. Carty (1998) found less than half of the respondents reported the nursing budget contained funds specifically allocated for technology in fiscal year 1996. The range obtained from the 72 respondents providing actual numbers was $0 to $156,000, with the majority of the funding at approximately $1,000. Thus, it is not surprising cost was identified by 80% of respondents as a barrier in accomplishing technological objectives in their nursing programs.
What Is the Purpose of TEL in Occupational and Environmental Health Nursing Education?
A common problem in the use of technology in education is the imbalance between the technological focus and the educational focus. Many computer based learn- APRIL 2000, VOL. 48, NO.4 Acommon problem in the use oftechnology in education is the imbalance between the technological focus and the educational focus. Many computer based learning materials use technology for no apparent educational purpose.
ing materials use technology for no apparent educational purpose. Students then become disinterested after the novelty wears off. According to Cardenas (1998) Identifying the educational purpose is fundamental.
The purpose of all educational activities in occupational and environmental health nursing must be consistent with competencies required of the discipline. While the discipline, in the past, has been defined in Standards of Practice (AAOHN, 1999) and research and scholarly publications, a set of core competencies have been developed by the AAOHN (White, 1999) . These competencies incorporate: • Knowledge: What do occupational and environmental health nurses need to know? • Skills: What do occupational and environmental health nurses need to do? • Attitudes: What do occupational and environmental health nurses need to develop interest in, appreciation of, enthusiasm for, and motivation about? Answers to these questions form the framework for instructional design of TEL activities for occupational and environmental health nursing.
As the practice of occupational and environmental health has evolved during the past century so has the theoretical framework for teaching and learning. Educational theory in vogue in the early to mid 1900s emphasized behaviorist learning-that which results from association between behavior and its consequence. Responses are shaped by reinforcing desired behaviors, and learning is based on external motivation. In the use of behaviorist theory there is only one right answer. This is the basis of traditional didactic training in which the teacher provides the information and the student is tested. Computer assisted instruction, in which the computer controls student learning via a drill and practice activity, is consistent with this theory. Application for the occupational and As the practice ofoccupational and environmental health has evolved during the past century so has the theoretical framework for teaching and learning.
environmental health nurse has been seen in the production of modules for credentialing review in which a case scenario is given, a question is posed, the student is tested, and only one right answer is permitted. The technology only serves to disseminate information and test knowledge at best. No enhancement of the teaching/learning process occurs. Application of this behaviorist approach may be appropriate if external motivation is sufficient (e.g., the grade or score). In addition, it may be appropriate if the knowledge, skill, or attitude for which the occupational and environmental health nurse is drilling requires only the competent (Benner, 1984) or beginning stage of practice, rather than higher order problem solving. Cognitive learning theory (Piaget, 1971) , popular in the late 1970s to mid 1980s, emphasizes learning that occurs as the individual interacts with the environment. Cognitive theory is the basis for discovery learning (i.e., knowledge is "out there" to be found and internalized). Cognitive science approaches teaching and learning in humans as information processing. Rather than focusing on facts presented through lectures or demonstrations, the emphasis is on developing higher order thinking and problem solving. According to Molnar (1997) :
The cognitive approach is important because it recognizes human information processing strength s and weaknesses and the limits of human perception and memory in coping with the informat ion explosion. It focuses on organizing information to fit human capacity, and has changed the emphasi s in education from learning to thinking .
Computer software such as word processing and data management systems is used in teaching and occupational and environmental health nurse practice to help organize the mass of information presented at the workplace. Use of these systems requires higher order skills in computer literacy and programming for the occupational and environmental health nurse to be involved actively in collecting, analyzing, and describing data needed for problem solving. More recent technology enhanced activities consistent with cognitive theory include hypertext capabilities on the WWW (i.e., online text linked to related resources on the Internet) , such as government documents relating to occupational health standard s on the WWW linked to technical reports of supporting research. Hypertext enhances inquiry and problem based learning by allowing the teacher to pre-sent a problem and the student to form a hypothesis, seek additional resources through hyper links, and draw conclusions through interactions with the online environment.
Currently, the trend in educational practice is toward constructivist approaches to teaching and learning (Prawatt, 1992) . The constructivist approach comes not only from the field of psychology but also from such areas as philosophy, anthropology, science and mathematics education, and educational technology. No single constructivist theory exists. Rather, constructivists believe the personal world is constructed in the mind and these personal constructions define personal realities (Jonassen, 1995) . According to Prawatt (1992) , "While there are several interpretations of what constructivist theory means, most agree that it involves a dramatic change in the focus of teaching, putting the students' own efforts to understand at the center of the educational enterprise."
Constructivist approaches to teaching recommend complex , challenging learning environments; social negotiation and shared responsibility as part of learning; multiple representation of content; understanding that knowledge is constructed; and student centered instruction (Brooks, 1993; Driscoll, 1994; St Pierre Hirtle, 1996) . A constructivist approach is the basis for instructional design used in many WWW based courseware. Software trends include tools for instructional conversations (e.g., listservs), microworlds, hypermedia, and telecommunications. This approach is useful because it encourages collective learning, recognizes diversity, and is based on discovery not facts. Early examples of this practice for the occupational and environmental health nurse are online discussion groups conducted through professional organizations and associations such as the AAOHN. This approach currently is incorporated into protected online environments allowing for classroom interaction between student to faculty, faculty to student, and student to student, while the teacher facilitates the environment to enhance learning.
CONCLUSION
The educational needs of occupational and environmental health nurses are evolving rapidly in response to changing workplaces. These changing environments have created considerable challenges for educators and educational institutions in providing teaching/learning experiences to empower nurses with the competencies necessary to meet worker health and safety needs. Educators need to plan carefully to meet the needs of occupational and environmental health nurses of the future and carefully ask, "What is the feasibility of a technology based approach?" Perhaps Sir John Daniel, vice chancellor of the Open University in the United Kingdom asks the question more pointedly, "If technology is the answer, what was the question?" (Cardenas, 1998) . 
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One strategy for decreasing the barriers to higher education and for increasing the competency and performance of the occupational and environmental health nurse in the information age is technology enhanced learning.
Technology enhanced learning encompasses a variety of technologies employed in teaching and learning activities of presentation, interaction, and transmission to on campus and distant students.
Web based learning is growing faster than any other instructional technology, offering students convenience and a wealth of information.
